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Instructions to Candidates

You should have the following for this examination

-Answer Booklet, examination pass and student ID

This paper consists of FIVE questions. Attemptquestion ONE (Compulsory) and any other TWO questions.
Do not write on the question paper.

Question ONE

(a) A set of 100 pods, each containing 4 peas, was examined to see how many of the peas were good. The
following were the results.

No. of good peas inpod 0 1 2 3 4

No. of pods (f) 7 20 35 30 8
Find the (i) Mean (3 marks)
(if) Median (3 marks)
(iii) Mode (2 marks)
(iv) Comment on the distribution of the frequency (2 marks)
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(b) The number of organic particles suspended in a volume V cm? of a certain liquid follows a poisson
distribution with mean 0.1 V.

Find the probability that a sample of V=1 cm? of the liquid will contain
(1) at least one organic particle (3 marks)

(i1) exactly one organic particle (3 marks)

(c) The number of times Y an adult human breathes per minute is approximately normal with mean equal to 16
and standard deviation equal to 4. If a person is selected at random and the number of Y breathes per minute
while at rest is recorded, what is the probability that Y will

(i) exceed 22 (3 marks)
(ii) between 12 and 24 (3 marks)
(ii1) almost 21 (3 marks)

(d) Twenty randomly selected maize farms yielded a mean of 15 bags per acre. Assuming that the yield per acre
is normally distributed with a variance of 150, construct a 95% confidence interval estimate for the true mean
yield per acre. (5 marks)

Question TWO
(a) In a fishing competition, the total catches of 40 anglers has masses (kg) as given below

Mass (kg) 0.3-0.7 08-1.2 1.3-1.7 1.8-22 2.3-27

Frequency 8 12 8 8 4
(i) Draw a histogram of these data. (2 marks)
(ii) Obtain the mean and median. Which will you consider to be more appropriate and why. (4 marks)
(iii) Calculate the standard deviation of the distribution (4 marks)
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(b) In order to determine whether or not a particular heat treatment is effective in reducing the number of
bacteria in skim milk. Observation were made before and after treatment on twelve samples of skim milk. Te
results are recorded below in logarithms of direct microscopic counts.

Sample | Before Treatment After Treatment

1 6.98 6.95

2 7.08 6.94

3 8.34 7.17

4 5.30 5.15

5 6.26 6.28

6 6.77 6.81

7 7.03 6.59

8 5.56 5.34

9 5.97 5.98

10 6.64 6.51

11 7.03 6.84

12 7.69 6.99
(i) State the null and alternative hypothesis. (2 marks)
(i1) Test the hypothesis in (i). Use a= 0.05. (5 marks)
(iii) Distinguish between situation requiring a two-sample t-test and a paired sample t-test. (3 marks)

Question THREE

(a) In order to taste two tooth pastes, a sample of 4 pairs of brothers from 4 different families were picked from
a large number of potential families. One brother used crest. The other brother used colgate. The decay level
was measured by a dentist after a year. Result were:

Family 1 Family 2 Family 3 Family 4

Crest 1.3 1.0 1.2 0.9

Colgate 0.8 1.0 0.7 0.7

Test at o= 0.05 the claim by colgate that their decay level was lower

(i) Compute the test statistics (4 marks)
(i1) Give the degree of freedom (3 marks)
(iii) Do you reject Ho or fail to reject Ho, and give conclusion. (2 mark)

(b) A student titres 10ml of 0.1M acid against 0.1 M alkali five times and obtains the following results for the
volume of alkali: 9.88, 10.18, 10.23, 10.39, 10.25 ml.
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Is there any evidence that these results show a bias from the expected value of 10ml? (6 marks)

Question FOUR

(a) Some varieties of nematodes, round worms that live in the soil feed upon the roots of lawn grass and
other plants. This pest, which is particularly troublesome in warm climates, can be treated by the
application of nematodes. Data collected on the pecent kil of nematodes for various rates of application
(pounds per acre) are as follows:

Rate of application, x 2 2 2 3 3 3 4 4 4 5 5 5
Percent kill, y 50 5% 48 63 69 71 8 8 76 94 99 97

(i) Calculate the coefficient of correlation, r between rates of application ( x) and percent kill (y). (6 marks)

(ii) Do the data provide evidence to indicate a linear correlation between y on x. (a= 0.05) (4 marks)
(iii) Fit a simple linear regression for the data. (3 marks)
(iv) Give a 95% confidence interval for . (Do not calculate the C.I) (2 marks)

(b) Briefly explain the importance of randomization and replication in design of experiments. (5 marks)

Question FIVE

(a) A clinical trial was carried out to investigate whether there is any evidence of a difference in the effects of
melatonin drug and the placebo. 10 patients were observed for one night with the drug and one night with the
placebo. The hours of sleep on each are shown in the table below

Patient Hours of Sleep
Drug Placebo

1 5.2 5.9

2 7.0 7.9

3 8.2 3.9

4 6.6 4.7

5 5.5 5.3

6 7.4 5.4

7 5.3 5.5

8 6.7 6.1

9 7.4 3.8

10 5.8 6.3
(i) Write down the null and alternative hypothesis for this trial. (2 marks)
(if) Use an appropriate test statistic to test the hypothesis in (a). (Use a= 0.05) (7 marks)
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(iii) What assumptions have you made in carrying out this test? (3 marks)

(iv) What conclusions do you draw from these data. (3 marks)

(b) A company wishes to examine whether there is an association between accident proneness and colour
blindness. The results for a group of 80 drivers are as given below

Colour blindness
Accidents during last NO YES
five years None 22 5
One or more 38 15

Is there any evidence of an association between colour blindness and accident proneness? (Use o= 0.05)

(5 marks)
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TABLE 4: Areas of the standard normal distribution curve
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TABLE 6: Critical values of the chi square distribution TABLE 6 (Continued)

df 1010 y & 130005 Y0010 Y20 005 df % %0905 Y %0990 ‘NM 975 15950 %0900

1 2 70554 IR414A §M3KQ A A340N 7 87044 ! 0000393 0001571 0009821 0039321 0157908
2 260517 5.99147 1.37776 921034 10.5966 2 *0100251 0201007 0506356 102587 210720
3 6.25539 781473 11.1433 11.3449 12.8381 3 0Nnmn12 114832 215795 351846 584375
4 7.77944 9.48733 12.8325 13.2767 14.8602 4 206990 297110 484419 710721 1.063623
5 923635 11.0705 14.4494 15.0863 16.7496 5 411740 554300 831211 1.145476 1.61031
6 10,6446 12,5916 16.0128 168119 18.5476 6 675727 872085 1237347 163539 2.20413
7 12.0170 14.0671 17.5346 18.4753 202777 7 989265 1.239043 1.68987 2.16735 2.83311
8 13.3616 15.5073 19.0228 20.0902 21.9550 8 1.344419 1.646482 2.17973 273264 3.48954
9 14,6837 16.9190 204831 21.6660 235893 9 1.734926 2.087912 2.70039 3.32511 4.16816
10 15.9871 18.3070 204831 23.2093 25.1882 10 2.15585 2.55821 3.24697 394030  -4.86518
1 172750 19.6751 21.9200 247250 26.7569 1 2.60321 3.05347 381575 4.57481 5.57779
12 18.5494 21.0261 23.3367 262170 - 782995 12 3.07382 3.57056 440379 5.22603 6.30880
13 19.8119 223621 24.7356 27,6883 29.8194 13 3.56503 4.10691 5.00874 5.89186 7.04150
14 21.0642 23.6848 26.1190 29:1413 31.3193 14 4.07468 4.66043 5.62872 6.57063 7.78953
15 22.3072 24.9958 27.4884 30.5779 32.8013 15 4.60094 5.22935 6.26214 7.2609%4 8.54675
16 23.5418 26.2962 28.8454 31.9999 342672 16 5.14224 5.81221 6.90766 7.96164 9.31223
17 24.7690 27.5871 30.1910 334087 35.7185 17 569724 6.40776 756418 8.67176 10.0852
18 25.9894 28.8693 31.5264 34.8053 37.1564 18 6.26481 7.01491 823075 9.39046 10.8649
19 27.2036 30.1435 32.8523 36.1908 38.5822 19 6.84398 763273 8.90655 10.1170 11.6509
20 284120 314104 34.169 37.5662 39.9968 20 743386 8.26040 9.59083 10.8508 12.4426
21 296151 32.6705 35.4789 38.9321 41.4010 2] 8.03366 8.89720 1028293 11.5913 1323%
22 30.8133 33.9244 36.7807 40.2894 42.7956 22 8.64272 9.54249 10.9823 12.3380 14.0415
23 32.0069 35.1725 38.0757 41,6384 44.1813 23 9.26042 10.19567 11.6885 13.0905 14.8479
24 33.1963 364151 39.3641 42.9798 45.5585 24 9.88623 10.8564 124011 13.8484 15.6587
25 34.3816 376525 40,6465 443141 469278 25 10.5197 11.5240 13.1197 14.6114 164734
26 35.5631 38.8852 41.923 45.6417 482899 26 11.1603 12.1981 13.8439 15.3791 172919
27 36.7412 40.1133 43.1944 46,9630 49,6449 27 11.8076 12.8786 14.5733 16.1513 18.1138
,wm 37.9159 413371 44.4607 482782 50.9933 28 12.4613 13.5648 15.3079 16.9279 18.9392
29 39.0875 42.5569 457222 49.5879 52.3356 29 13.1211 14.2565 16.0471 17.7083 19.7677
30 40.2560 437729 46.9792 50.8922 53.6720 30 13.7867 14.9535 16.7908 18.4926 20.5992
40 51.8050 557585 593417 63.6907 66.7659 40 20.7065 22.1643 244331 26.5093 29.0505
50 63.1671 67.5048 71.4202 76.1539 79.4900 30 27.9907 29.7067 32.3574 36.7642 37.6886
60 74.3970 79.0819 832976 88.379%4 91.9517 60 35.5346 374848 40.4817 43.1879 46.4589
70 85.5271 90.5312 95.0231 100.425 104215 70 432752 454418 48.7576 51.7393 55.3290
80 96.5782 101.879 106.629 112.329 116.321 80 51.1720 53.5400 57.1532 60.3915 642778
90 107.565 113.145 118.136 124.116 128299 % -] 59.19%3 61.7541 65.6466 69.1260 732912
100 118 498 124.34) 129 561 135807 140,169 100 67.3276 - 70.0648 742219 77.9295 82.3581




Table 7 (continued): Upper 5% points of the F distribution Table 7 (continued): Upper 5% points of the F distribution

Numerator (v1)
13 20 24 30 60 120

Numerator df (v1)

112439 2459 2480 249.1 250.1 251.1 2522 2533 2543
111614 1995 2157 2246 2302 2340 2368 240.5 2419 2(1941 1943 1945 1945 1946 1947 1948 1949 19.50
211851 19.00 19.16 19.25 19.30 19.33 1935 19.37 19.38 1940 3/874 870 866 864 862 859 857 855 853
311013 955 928 912 901 894 889 885 881 879 4|591 58 580 577 575 572 569 566 563
41 771 694 659 639 626 616 609 604 600 596 51468 462 456 453 450 446 443 440 436
51 661 579 541 519 505 495 488 482 477 474 61400 394 387 38 381 377 374 370 367
6| 599 514 476 453 439 428 421 415 410 406 71357 351 344 341 338 334 330 327 323
71 559 474 435 412 397 387 379 373 368 364 81328 322 315 312 308 304 301 297 293
8| 532 446 407 384 369 358 350 344 339 335 91307 301 294 290 28 283 279 275 271
9] 512 426 38 363 348 337 329 323 318 314 101291 285 277 274 270 266 262 258 254
10| 496 410 371 348 333 322 314 307 302 298
1Y279 272 265 261 257 253 249 245 240
11] 484 398 359 336 320 309 301 295 290 285 121269 262 254 251 247 243 238 234 230
12| 475 389 349 326 3.11 300 291 285 280 275 131260 253 246 242 238 234 230 225 221
13| 467 381 341 318 303 292 283 277 271 267 141253 246 239 235 231 227 222 218 213
14| 460 374 334 311 296 285 276 270 265 260 151248 240 233 229 225 220 216 211 207
15| 454 368 329 306 290 279 271 264 259 254 161242 235 228 224 219 215 211 206 201
161 449 363 324 301 285 274 266 259 254 249 171238 231 223 219 215 210 206 201 19
171 445 359 320 296 281 270 261 255 249 245 ; 181233 227 219 215 211 206 202 197 1»
181 441 355 316 293 277 266 258 251 246 241 191231 2923 216 211 207 203 198 -193 188
19] 438 352 313 290 274 263 254 248 242 238 201228 220 212 208 204 199 195 19 184

20| 435 349 310 287 271 260 251 245 239 235
211225 218 210 205 201 196 192 187 181

21| 432 347 307 284 268 257 249 242 237 232 221223 215 207 203 198 194 18 184 I
21 430 344 305 282 266 255 246 240 234 230 231220 2.13 205 201 19 191 18 18 176
231 428 342 303 280 264 253 244 237 232 227 241218 211 203 198 194 18 18 179 173
24| 426 340 301 278 262 251 242 236 230 225 2512716 2090 201 19 192 187 182 177 1M
251 424 339 299 276 260 249 240 234 228 224 261215 207 199 195 190 18 18 175 169
21 423337 298 274 259 247 239 232 221 222 1213 206 197 193- 188 184 179 173. 167
271 42]1 335 296 273 257 246 237 231 225 220 a1 2064 196 191 187 18 177 . y711 ‘165
281 420 334 295 271 256 245 236 229 224 219 3942.10 203 194 190 18 181 175 170 144
291 418333 293 270 255 243 235 228 ‘222 218 301209 201 193 189 18 179 174 168 162

301 417 32 292 269 253 242 233 227 221 216
401200 192 18 179 174 169 164 158 1.5]
40| 408 323 284 261 245 234 225 217 210 208 601192 184 175 170 165 159' 153 147 138
60| 400 315 276 253 237 225 217 210 204 199 10183 175 166 160 15 15 143 135 135
120 392 307 268 245 229. 217 209 202 19 191 e i785 167 187132 14 139 1D I 1
o | 384 300 260 237 221 210 201 194 188 183 a




